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consequently research because of their presumptive healthy promoting activities exerted on human beings. The probiotic concept dates back to 1908 when Metchnikoff observed that the consumption of certain fermented foods had positive effects on human health (Metchnikoff 1908) . The first time that the term probiotic was used it was in 1965 by Lilly and Stillwell (Lilly and Stillwell 1965) , but the universal accepted definition was coined by Fuller, i.e "Probiotics are live microorganisms which beneficially affect the host by improving the intestinal microbial balance" (Fuller 1989 ).
There is accumulating evidence describing the capacity for probiotic strains to modulate intestinal microflora, immunomodulation, reduction of allergic disease symptoms, alleviation of acute gastro-enteritis, reduction of lactose intolerance, stimulation of immune response, reduction of intestinal inflammation, short chain fatty acid production and alleviation of constipation (Goldin 1998; Saxelin et al. 2005; Ouwehand et al. 2002) .
Many interrogatives are nowadays open to discussion even if recently complete genome sequences of few Bifidobacterium strains have given a significant start point to explain some genetic and evolutionary aspects (Schell et al. 2002; Lee et al. 2008; Sela et al. 2008; Kim et al. 2009; Barrangou et al. 2009 ). For example, genomics has provided insights into the capabilities of these microorganisms to breakdown complex carbohydrates in human gut. In fact, human body is poor of catabolic enzymes required for polysaccharides degradation . Many of the sugars that escape digestion by the host's enzymes are used as carbon-and energy sources by the various components of the microbiota. Such host's indigested carbohydrates include fructo-oligosaccharides (FOS), galactooligosaccharides (GOS), gluco-oligosaccharides, xylo-oligosaccharides, inulin, starch, arabinoxylan and arabinogalactan, lactulose and raffinose (Guarner and Malagelada 2003) . Genomic data has provided important information to understand the genetic mechanisms of these carbohydrates utilization. The genome of B. longum subsp. longum NCC2705 was shown to contain many genes involved in sugar utilization, in particular a large variety of glycosyl hydrolases (> 40), required for utilization of diverse plant-derived dietary sugars or complex carbohydrates (Schell et al. 2002) . Moreover, in several bifidobacterial genomes are present many genes encoding carbohydratemodifying enzymes that modify, create or degrade glycosidic bonds (Ventura et al. 2007 ).
Genomic information also provided insights about the capabilities of bifidobacteria to adapt to the GIT environment as well as to interact with their host. In fact, little is known about the molecular basis of interactions between the intestinal host epithelium and bifidobacteria. Bifidobacteria are predicted to encode cell envelopeassociated structures which may play a key role in determining microbe-host interaction. All sequenced bifidobacteria appear to encode an extracellular polysaccharide (EPS) or capsular polysaccharide, and such an extracellular structure may be important in bacterial adherence to host cells, while it could also contribute to resistance to stomach acids and bile salts (Perez et al. 1998; Ventura et al. 2007 ). Moreover, genes predicted to encode glycoprotein-binding fimbrialike structures, which have been identified in the genome sequences of both B. longum subsp. longum NCC2705 and B. longum subsp longum DJO10A, may mediate another type of interaction with the host (Klijn et al. 2005; Schell et al. 2002) . In addition, B. longum subsp longum NCC2705 encodes a serpin-like protease inhibitor that has been demonstrated to contribute to host interaction in the GIT (Ivanov et al. 2006) . The NCC2705 serpin is an efficient inhibitor of human neutrophil and pancreatic elastases, whose release by activated neutrophils at the sites of intestinal inflammation represents an interesting mechanism of innate immunity (Ivanov et al. 2006) . Recently, it has been shown that the serpin gene of B. breve is highly induced when bacterial cultures are exposed to various host-derived proteases (Turroni et al. 2010) . The protease-inducible serine protease inhibitor synthetized by B. breve may have an antiinflammatory activity that can reduce the negative effects of serine proteases activity at the intestinal inflammation sites (Turroni et al. 2010) .
